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(57) Abstract: A device for continuous or semi -continuous casting of metals comprises an electromagnetic brake comprising at 
least two magnetic cores (25, 26; 27, 28), arranged on one side of a mould (31 > and attached thereto, and a yoke (32, 33) which 
is detachably connected to the two magnetic cores (25, 26; 27, 28) and interconnects them. The yoke (32, 33) carries at least one 
coil (36, 37). The coil (36, 37) is wound around the yoke (32. 33) substanually between the two magnetic cores (25. 26; 27, 28) 
interconnected by the yoke (32. 33). The yoke (32, 33) has two separate surfaces (46, 47; 48. 49) being adapted to detachably abut 
against one magnetic core (25, 26; 27. 28) each, and the coil (36, 37) is wound around the yoke (32. 33) substantially between said 
surfaces (46, 47; 48, 49). 
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A device for continuous or semi-continuous casting 
of metals 

10 FIELD OF THE INVENTION 

The present invention is related to a device for continuous or 
semi-continuous casting of metals. It comprises in particular an 
electromagnetic brake comprising at least two magnetic cores 
15 arranged on one side of a mould and attached thereto, and a 
yoke which is detachably connected to the two magnetic cores 
and interconnects them. 

Electromagnetic brakes comprise arrangements for generation 
20 of a static, magnetic field generated through direct current or a 
magnetic field generated through permanent magnets or an al- 
ternating, low-frequency pulsating magnetic field in the liquid 
metal in a mould in a device for continuous or semi-continuous 
casting of metals. When the metal flowing in passes the field, 
25 the movement of the tap jet into the rest of the liquid metal is 
retarded by the field and the tap jet is split such that its impulse 
is weakened or ceases. The main principles for the function and 
the advantages with such electromagnetic brakes are well 
known since earlier. 

30 

The field of the invention includes in particular devices for cast- 
ing of "slabs", where the mould has a rectangular cross section 
and opposite pairs of magnetic cores are arranged along the 
opposite long sides of the mould and connected to a yoke each. 

35 
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BACKGROUND OF THE INVENTION AND PRIOR ART 

According to prior art it is known to arrange electromagnetic 
brakes of the initially defined kind, where each magnetic core is 
5 divided into a front part being permanently arranged at the 
mould and a back part being detachably connected to the front 
part. Each back core part carries a coil and each of the coils is 
wound substantially parallel to the mould wall around the back 
magnetic core part. The front part of the magnetic core can have 

10 the shape of a plate or similar comprising a magnetic material 
and being permanently connected to the mould. The back part 
has a surface for abutment against the front part which has an 
area and a geometry which is adjusted to the area and the geo- 
metry of the front part which in its turn is depending on the size 

15 of the mould among other things. 

A drawback with prior art devices is that they require individual 
adjustment of the magnetic core part around which the coils are 
wound for different moulds of different size and the shape and 
20 size of the magnetic cores which are used differ from case to 
case. 

Prior art magnetic cores in addition take up a relatively large 
space in a direction perpendicularly out from the mould wall. 

25 

THE OBJECT OF THE INVENTION 

An object of the present invention is to provide a device for con- 
tinuous or semi-continuous casting of metals comprising an 

30 electromagnetic brake, which is designed such that it simply can 
be adjusted to different mould sizes. In addition, the yoke and 
the magnetic cores shall be arranged in a way such that a com- 
pact brake, which extends as little as possible from the mould 
wall, is achieved, for enabling access of devices situated under 

35 the brake, for instances lifting devices. 
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At least a part of the yoke shall furthermore be easy to mount 
and dismount from the magnetic cores arranged at the mould. 

SUMMARY OF THE INVENTION 

5 

The object of the invention is achieved by means of a device of 
the initially defined kind, being characterized in that the yoke 
carries a coil and that the coil is wound around the yoke sub- 
stantially between the two magnetic cores interconnected by the 
10 yoke. The placement of the coil on the yoke results in that some 
magnetic core parts do not need to carry any coil and be limited 
by the coil in the same way as with prior art devices. They can 
easily be extended or shortened in the longitudinal direction of 
the yoke, that is along the width of the mould. 

15 

The mould is preferably rectangular transversal to the casting 
direction and has two opposite long sides, along one of which 
the yoke extends substantially parallel thereto, and the coil is 
preferably wound around the yoke such that the centre axis of 

20 the coil is substantially parallel to said long side and extends 
perpendicularly to the casting direction in the mould. Such an 
arrangement is advantageous from a space saving point of view 
and in addition leads to that the coil, or the part of the yoke 
around which the coil is wound, can be made easily accessible 

25 and exchangeable but can also give access to devices placed 
under the brake, for instance lifting devices. Preferably, the 
magnetic cores are arranged with a space therebetween, the 
coil being positioned substantially right in front of said space. 
The coil can with advantage be allowed to push into said space 

30 in order to save space. 

According to a preferred embodiment of the device, the yoke 
comprises a portion, which is detachable from the rest of the 
yoke and carries the coil. Preferably, the yoke comprises two 
35 yoke parts, arranged on opposite sides of said portion, forming a 
cradle in which said yoke portion can rest and having a surface 
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each adapted to abut against a respective magnetic core. The 
cradle defined by said yoke parts is preferably arranged to allow 
a displacement of the coil carrying portion substantially verti- 
cally out of said cradle in order to facilitate exchange and 
5 maintenance of the coil or parts of the device being located ver- 
tically under the coil and which would otherwise be hard to ac- 
cess. The yoke parts which are arranged on opposite sides of 
the coil carrying yoke portion can easily be adjusted to different 
mould widths, or more particularly magnetic core widths, by ad- 
10 justment of their length. 

A further object of the invention is to provide a yoke, which is 
constructed such that the electromagnetic brake can easily be 
adjusted to different mould widths without the coil or the coils 
15 arranged on the brake constituting any substantial obstacle of 
such an adjustment. Furthermore, the yoke shall be designed 
according to a principle, which favours a very little space con- 
suming construction of the electromagnetic brake of which the 
yoke is a part. 

20 

This object is achieved by means of a yoke according to the 
preamble of patent claim 13, which is characterized in that it 
carries a coil being wound around the yoke substantially be- 
tween said surfaces. Said surfaces are two separate surfaces of 
25 the yoke which are adapted to detachably abut against one 
magnetic core each of two magnetic cores arranged at a mould. 
The yoke is moreover preferably arranged and designed in the 
way described above with reference to the device according to 
the invention. 



30 



Further advantages and characteristics of the invention and the 
yoke according to the invention will appear from the following 
description and the appended patent claims. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

A preferred embodiment of the device according to the invention 
will hereinafter be described as an example more in detail with 
5 reference to the appended drawing, on which: 

Fig 1 is a schematic view from above of the device according to 
prior art, 

10 Fig 2 is a schematic, cross section view from above of the de- 
vice according to the invention, 

Fig 3 is a schematic, cross section view according to Ill-Ill in Fig 
2, and 

15 

Fig 4 is a schematic, cross section view according to IV-IV in Fig 

2. 

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT 

20 

Fig 1 shows a prior art device for continuous or semi-continuous 
casting of metals, the device comprising an electromagnetic 
brake 1. The device furthermore comprises a copper mould 2 of 
a kind known per se on opposite sides of which the electromag- 

25 netic brake 1 is arranged. The electromagnetic brake 1 com- 
prises a number of magnetic cores 3, 4, 5, 6 connected to the 
mould wall. The magnetic cores 3-6 are arranged in pairs on op- 
posite sides of the mould along the long sides 7, 8 thereof and 
cover substantially the entire width of the mould except for a 

30 centre portion of the mould. The magnetic cores 3, 4 and 5, 6, 
respectively, of each magnetic core pair are connected by 
means of a yoke 9, 10. 

The magnetic cores 3, 4 and 5, 6, respectively, are welded into 
35 windows in so called backup plates 11, 12 made from stainless 
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steel and forming support walls for the copper sheets of the 
mould. 

Each magnetic core 3-6 comprises a magnetic core part 14-17 
5 carrying a coil 18-21. The coil carrying magnetic core parts 14- 
17 are preferably detachably connected to front magnetic core 
parts, being welded into the windows in the backup plates 11, 
12. The yokes 9, 10 are detachably connected, for instance 
fastened by bolts, at the magnetic cores 3, 4 and 5, 6, respec- 
10 tively. The coils 18, 19, 20, 21 are wound substantially parallel 
to the mould wall around the back magnetic core parts 14, 15 
and 16, 17, respectively. 

When a current flows through the coils 18, 19, 20, 21, a mag- 
15 netic field is obtained with a direction being indicated through 
the arrows in Fig 1 . 

Figs 2-4 show an embodiment of the device according to the in- 
vention, which shows an improved further development of the 

20 device according to Fig 1. As in the device according to Fig 1, 
the device according to the invention comprises an electromag- 
netic brake 24, comprising two pairs of magnetic cores 25, 26 
and 27, 28, respectively, arranged along opposite long side 
walls 29, 30 of a copper mould 31 known per se. The magnetic 

25 cores 25-28 are arranged in a way corresponding to Fig 1 and 
serve to contribute to a generation of a magnetic field similar to 
the one described for the device according to Fig 1. However, 
the magnetic cores are not divided into front and back parts, 
where the back parts carry coils, which is the case in Fig 1. 

30 

The magnetic cores 25, 26 and 27,28, respectively, of each 
magnetic core pair are connected by means of a yoke 32, 33. 
Each yoke 32, 33 comprises a portion 34, 35, on which a coil 36, 
37 is wound, each such portion being positioned substantially 
35 right in front of a space between the two magnetic cores 25, 26 
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and 27, 28, respectively, interconnected by the yokes 36, 37. 
The yokes are detachably connected to the magnetic cores. 

On opposite sides of the coil carrying portion 34, 35, the yokes 
5 32, 33 comprise two further parts 38, 39 and 40, 41, respec- 
tively, forming a cradle for the coil carrying portion 34, 35 and 
having surfaces 46-49 for abutment against the respective mag- 
netic cores 25-28. The coil carrying portions 34, 35 are detach- 
ably attached, here fastened by bolts from above, to the further 

10 parts 38, 39 and 40, 41, respectively. The cradle defined by the 
further parts 38, 39 and 40, 41 is such that it allows displace- 
ment of the coil carrying portions 34, 35 substantially vertically 
upwards. In that way the coils 36, 37 can be easily dismounted 
and exchanged if required. The coil carrying portions 34, 35 can 

15 have the shape of a circular or square bar of magnetic material, 
around which the coils 36, 37 are wound. 

The yokes 32, 33 furthermore comprise a number of pivoted 
portions 42-45, here being arranged to be pivoted substantially 

20 horizontally to enable access of parts of the device being situ- 
ated under the electromagnetic brake 24 and which may need to 
be accessed for exchange and maintenance. The pivoted parts 
42-45 form part of the parts 38-41 described above which are 
arranged on opposite sides of the coil carrying portions 34, 35 

25 and connected thereto. 

Typical parts included in the device and situated under the 
electromagnetic brake 24 and which must be made accessible 
are for instance lifting devices for lifting the mould with under- 
30 lying segments, and parts requiring exchange and maintenance, 
for instance cylinders which are used for control of the metal 
string being continuously cast by means of the device. 

The yokes 32, 33 could comprise further parts or portions, but 
35 the proposed solution is sufficient for enabling a fast and simple 
adjustment of the yoke size to different mould widths, that is 
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magnetic core widths. Suitably the coil carrying portions 34, 35 
have a standard size and the length of the further parts 38-41 is 
adjusted with reference to the width of the mould/magnetic core. 

5 It is to be understood that the device according to the invention 
normally comprises a large number of further components 
which, however, for the sake of clarity not have been shown in 
the appended drawings. Examples of such components are 
cooling loops arranged around the mould, as well as different 

10 components arranged around the electromagnetic brake and lim- 
iting the space, which the electromagnetic brake can be allowed 
to occupy. An idea of the invention is that yokes of the kind ac- 
cording to the invention shall be possible to be supplied to al- 
ready existing devices for continuous or semi-continuous casting 

15 of metals and be mounted thereon, without any complicated ad- 
justment of the brake which the yoke is part of being required on 
each single occasion. 

The yokes 32, 33 preferably have the shape of bars or plates. 
20 The coil carrying portions 34, 35 can be supplied separately to a 
user of a device for continuous or semi-continuous casting of 
metals, who then easily cuts and shapes the further parts 38-41 
himself from a suitable bar material. 

25 The yokes 32, 33, the magnetic cores 25-28 and the coils 36, 37 
are arranged to generate a static magnetic field generated 
through direct current or a magnetic field generated through 
permanent magnets or an alternating, low-frequency pulsating 
magnetic field in the liquid metal in the mould of the device. 

30 

A plurality of variants and alternative embodiments of the device 
according to the invention will of course be apparent for a man 
skilled in the art without departing from the scope of the inven- 
tion, such as this is defined in the appended claims with support 
35 from the description and the drawings. 
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For instance the further yoke parts 38-41 situated on the side 
can just as well be considered as back magnetic core parts be- 
ing detachably connected to the front magnetic core parts, here 
the cores 25-28, being permanently attached to the mould. How- 
5 ever, it is important to note that existing coils 36, 37 only are 
mounted on yoke parts, of which the size and shape, at least 
over the cross section where the coil is arranged, are substan- 
tially independent of the mould size and the area of the mag- 
netic cores against the copper wall of the mould. 

0 

Yokes and magnetic cores are all made of a magnetic material, 
preferably iron. 
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Claims 

1. A device for continuous or semi-continuous casting of met- 
als, comprising an electromagnetic brake which comprises 

5 

at least two magnetic cores (25, 26; 27, 28), arranged on 
one side of a mould (31) and attached thereto, and 
a yoke (32, 33), which is detachably connected to the two 
magnetic cores (25, 26; 27, 28) and interconnects them, 
10 characterized in that said yoke (32, 33) carries at least one 

coil (36, 37), substantially between the two magnetic cores 
(25, 26; 27, 28) interconnected by the yoke (32, 33). 

2. A device according to claim 1, characterized in that the 
15 mould (31) is rectangular transversal to the casting direc- 
tion and has two opposite long sides (29, 30), along one of 
which the yoke (32, 33) extends substantially parallel 
thereto and that the coil (36, 37) is wound around the yoke 
(32, 33) such that the centre axis of the coil (36, 37) is sub- 

20 stantially parallel to said long side (29, 30). 

3. A device according to claim 2, characterized in that the 
centre axis of the coil (36, 37) extends substantially perpen- 
dicularly to the casting direction in the mould (31). 

25 

4. A device according to any of claims 1-3, characterized in 
that the magnetic cores (25, 26, 27, 28) are permanently se- 
cured to the mould (31). 

30 5. A device according to any of claims 1-4, characterized in 
that the magnetic cores (25-28) are arranged with a space 
therebetween and that the coil (36, 37) is positioned substan- 
tially right in front of said space. 



35 6. A device according to any of claims 1-5, characterized in 
that the yoke (32 ,33) substantially defines a bar or plate, and 
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that the coil (36, 37) is wound around a centre portion (34, 
35) of the bar or plate. 

7. A device according to any of claims 1-6, characterized in 
5 that the magnetic cores (25, 26; 27, 28) cover substantially 

the entire width of the mould (31), except for a centre portion 
of the mould (31). 

8. A device according to any of claims 1-7, characterized in 
10 that the yoke (32, 33) comprises a portion (34, 35) which is 

detachable from the rest of the yoke (32, 33) and carries the 
coil (36, 37). 

9. A device according to claim 8, characterized in that the 
15 yoke (32, 33) defines a cradle arranged to receive the portion 

(34, 35) carrying the coil (36, 37) and allow displacement of 
said portion (34, 35) substantially vertically out of said cradle. 

10. A device according to claim 9, characterized in that the 
20 yoke (32, 33), in addition to said portion (34, 35) carrying the 

coil (36, 37), comprises two yoke parts (38, 39; 40, 41), ar- 
ranged on opposite sides of this portion (34, 35), forming said 
cradle and each having a surface (46, 47; 48, 49) adapted to 
abut against a respective magnetic core (25, 26; 27, 28). 

25 

11. A device according to any of claims 1-10, characterized in 
that the yoke (32, 33) comprises at least one portion (42-45) 
being detachably connected to the rest of the yoke (32, 33) 
and arranged to be detached for access of parts of the device 

30 which are arranged vertically under the electromagnetic 
brake. 

12. A device according to claim 11, characterized in that said 
portion (42-45) is a peripherical portion of the yoke (32, 33) 

35 being pivoted relative to the rest of the yoke (32, 33). 
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13. A yoke for an electromagnetic brake (24) of a device for 
continuous or semi-continuous casting of metals, comprising 
two separate surfaces adapted to detachably abut against 
one magnetic core (25, 26; 27, 28) each of two magnetic 
5 cores (25, 26; 27, 28) arranged on one side of a mould (31), 
characterized in that it carries a coil (36, 37) being wound 
around the yoke (32, 33) substantially between said surfaces 
(46, 47; 48, 49). 

10 14. A yoke according to claim 13, characterized in that it is 
elongated, that said surfaces (46, 47; 48, 49) extend sub- 
stantially in parallel with its longitudinal direction and that the 
coil (36, 37) is wound transversal to said longitudinal direc- 
tion such that its centre axis is substantially parallel to the 

15 longitudinal direction. 

15. A yoke according to claim 13 or 14, characterized in that it 
comprises a portion (42, 43; 44, 45) which is detachable from 
the rest of the yoke and carries the coil (36, 37). 

20 

16. A yoke according to claim 15, characterized in that it de- 
fines a cradle arranged to receive the portion (34, 35) carry- 
ing the coil (36, 37) and allow displacement of said portion 
(34, 35) substantially vertically out of said cradle. 

25 

17. A yoke according to claim 15 or 16, characterized in that it, 
in addition to the portion (34, 35) carrying the coil (36, 37), 
comprises two yoke parts (38, 39; 40, 41), arranged on oppo- 
site sides of this portion (34, 35), forming said cradle and 

30 having the surfaces (46, 47; 48, 49) which are adapted to 
abut against a respective magnetic core (25, 26; 27, 28). 

18. A yoke according to any of claims 13-17, characterized in 
that it comprises at least one portion (42, 43; 44, 45) being 

35 detachably connected to the rest of the yoke (32, 33) and ar- 
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ranged to be detached for access of parts of the device which 
are arranged vertically under the electromagnetic brake. 

19. A yoke according to claim 18, characterized in that said 
5 portion (42, 43; 44, 45) is a peripherical portion of the yoke 
(32, 33) which is pivoted relative to the rest of the yoke (32, 
33). 
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Dl discloses an ele :tr magnetic brake device for 
continuous casting comprising a coil wound around a yoKe 
which is detachably connected to the cores or poles wi bolts 

- attaining maintenance or replacement cr tne coil. I tie aa 
is wound arcana the yoke such that the centre axis ::r one ooil 
is parallel to a long side of the mould. 

v,,ument 0-2 discloses electromagnetic brake devices comprising 
.'-oZ.-trcmagnecs with coils arranged such that the axis of the 
are perpendicularly to the casting direction m the 

m : aid . 

- .cuments D3 and 34 disclose the general state of the art 
Concerning electromagnetic brake devices for continuous 
casting . 

Accordingly, the electromagnetic brake according to claims 1 
-,4-7 and the voke according to claims 13 and i4 do no. 
differ from the art disclosed in Dl . Therefore, the subject 
iratters according to these claims lack novelty. 
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in claim 20 is novel and is considered to involve an inventive 
step and comprise industrial applicability. 
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Claims 

1. A device for continuous or semi-continuous casting of met- 
als, comprising an electromagnetic brake which comprises 

5 

at least two magnetic cores (25, 26; 27, 28), arranged on 
one side of a mould (31) and attached thereto, and 
a yoke (32, 33), which is detachably connected to the two 
magnetic cores (25, 26; 27, 28) and interconnects ihem, 
10 characteri?ed in thai said yoke (32, 33) carries at least one 

coil (36, 37), substantially between the two magnetic cores 
(25, 26; 27, 28) interconnected by the yoke (32, 33). 

2. A device according to claim 1, characterized in that the 
15 mould (31) is rectangular transversal to the casting direc- 
tion and has two opposite long sides (29, 30), along one of 
which the yoke (32, 33) extends substantially parallel 
thereto and that the coil (36, 37) is wound around the yoke 
(32, 33) such that the centre axis of the coil (36, 37) is sub- 

20 stantially parallel to said long side (29, 30). 

3. A device according to claim 2, characterized in that the 
centre axis of the coil (36, 37) extends substantially perpen- 
dicularly to the casting direction in the mould (31). 

25 

4. A device according to any of claims 1-3, characterized in 
that the magnetic cores (25, 26, 27, 28) are permanently se- 
cured to the mould (31). 

30 5. A device according to any of claims 1-4, characterized in 
that the magnetic cores (25-28) are arranged with a space 
therebetween and that the coil (36, 37) is positioned substan- 
tially right in front of said space. 

35 6. A device according to any of claims 1-5, characterized in 
that the yoke (32 ,33) substantially defines a bar or plate, and 
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that the coil (36, 37) is wound around a centre portion (34, 
35) of the bar or plate. 

7. A device according to any of claims 1-6, characterized in 
5 that the magnetic cores (25, 26; 27, 28) cover substantially 

the entire width of the mould (31), except for a centre portion 
of the mould (31). 

8. A device according to any of claims 1-7, characterized in 
10 that the yoke (32, 33) comprises a portion (34, 35) which is 

detachable from the rest of the yoke (32, 33) and carries the 
coil (36, 37). 

9. A device according to claim 8, characterized in that the 
15 yoke (32, 33) defines a cradle arranged to receive the portion 

(34, 35) carrying the coil (36, 37) and allow displacement of 
said portion (34, 35) substantially vertically out of said cradle. 

10. A device according to claim 9, characterized in that the 
20 yoke (32, 33), in addition to said portion (34, 35) carrying the 

coil (36, 37), comprises two yoke parts (38, 39; 40, 41), ar- 
ranged on opposite sides of this portion (34, 35), forming said 
cradle and each having a surface (46, 47; 48, 49) adapted to 
abut against a respective magnetic core (25, 26; 27, 28). 

25 

11. A device according to any of claims 1-10, characterized in 
that the yoke (32, 33) comprises at least one portion (42-45) 
being detachably connected to the rest of the yoke (32, 33) 
and arranged to be detached for access of parts of the device 

30 which are arranged vertically under the electromagnetic 
brake. 

12. A device according to claim 11, characterized in that said 
portion (42-45) is a peripherical portion of the yoke (32, 33) 

35 being pivoted relative to the rest of the yoke (32, 33). 



WO 01/17 



PCT/SEOO/01598 



12 



13. A yoke for an electromagnetic brake (24) of a device for 
continuous or semi-continuous casting of metals, comprising 
two separate surfaces adapted to detachably abut against 
one magnetic core (25, 26; 27, 28) each of two magnetic 
5 cores (25, 26; 27, 28) arranged on one side of a mould (31), 
characterized in that it carries a coil (36, 37) being wound 
around the yoke (32, 33) substantially between said surfaces 
(46, 47; 48, 49). 

10 14. A yoke according to ciaim 13, characterized in that it is 
elongated, that said surfaces (46, 47; 48, 49) extend sub- 
stantially in parallel with its longitudinal direction and that the 
coil (36, 37) is wound transversal to said longitudinal direc- 
tion such that its centre axis is substantially parallel to the 

15 longitudinal direction. 

15. A yoke according to claim 13 or 14, characterized in that it 
comprises a portion (42, 43; 44, 45) which is detachable from 
the rest of the yoke and carries the coil (36, 37). 

20 

16. A yoke according to claim 15, characterized in that it de- 
fines a cradle arranged to receive the portion (34, 35) carry- 
ing the coil (36, 37) and allow displacement of said portion 
(34, 35) substantially vertically out of said cradle. 

25 

17. A yoke according to claim 15 or 16, characterized in that it, 
in addition to the portion (34, 35) carrying the coil (36, 37), 
comprises two yoke parts (38, 39; 40, 41), arranged on oppo- 
site sides of this portion (34, 35), forming said cradle and 

30 having the surfaces (46, 47; 48, 49) which are adapted to 
abut against a respective magnetic core (25, 26; 27, 28). 

18. A yoke according to any of claims 13-17, characterized in 
that it comprises at least one portion (42, 43; 44, 45) being 

35 detachably connected to the rest of the yoke (32, 33) and ar- 
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ranged to be detached for access of parts of the device which 
are arranged vertically under the electromagnetic brake. 

19. A yoke according to claim 18, characterized in that said 
5 portion (42, 43; 44, 45) is a peripherical portion of the yoke 
(32, 33) which is pivoted relative to the rest of the yoke (32, 
33). 
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is wound around the yoke such that the centre axis of the coil 
is parallel to a long side of the mould. 

Document 22 discloses electromagnetic brake devices comprising 
electromagnets with coils arranged such that the axis of the 
ciils are perpendicularly to the casting direction in the 
moui z . 



Documents D3 and D4 disclose the general state of the art 
concerning electromagnetic brake devices for continuous 
cast ing . 

Accordingly, the electromagnetic brake according to claims 1, 
2, 4-7 and the yoke according to claims 13 and 14 do not 
differ from the art disclosed in Dl. Therefore, the subject 
matters according to these claims lack novelty. 
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would lead a person skilled in the art to ad^.pt a magnetic 
brake to different mould sizes by means of a detachable yoke 
between two magnetic cores. Accordingly, the invention defined 
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Claims 



1. A device for continuous or semi-continuous casting of met- 
als, comprising an electromagnetic brake which comprises 

at least two magnetic cores (25, 26; 27, 28), arranged on 
one side of a mould (31) and attached thereto, and 
a yoke (32, 33), which is detachably connected to the two 
magnetic cores (25, 26; 27, 28) and interconnects them, 
characterized in that said yoke (32, 33) carries at least one 
coil (36, 37), substantially between the two magnetic ceres 
(25, 26; 27, 28) interconnected by the yoke (32, 33). 

2. A device according to claim 1, characterized in that the 
mould (31) is rectangular transversal to the casting direc- 
tion and has two opposite long sides (29, 30), along one of 
which the yoke (32, 33) extends substantially parallel 
thereto and that the coil (36, 37) is wound around the yoke 
(32, 33) such that the centre axis of the coil (36, 37) is sub- 
stantially parallel to said long side (29, 30). 

3. A device according to claim 2, characterized in that the 
centre axis of the coil (36, 37) extends substantially perpen- 
dicularly to the casting direction in the mould (31). 

4. A device according to any of claims 1-3, characterized in 
that the magnetic cores (25, 26, 27, 28) are permanently se- 
cured to the mould (31 ). 

5. A device according to any of claims 1-4, characterized in 
that the magnetic cores (25-28) are arranged with a space 
therebetween and that the coil (36, 37) is positioned substan- 
tially right in front of said space. 

6. A device according to any of claims 1-5, characterized in 
that the yoke (32 ,33) substantially defines a bar or plate, and 
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that the coil (36, 37) is wound around a centre portion (34, 
35) of the bar or plate. 

7. A device according to any of claims 1-6, characterized in 
that the magnetic cores (25, 26; 27, 28) cover substantially 
the entire width of the mould (31), except for a centre portion 
of the mould (31). 

8. A device according to any of claims 1-7, characterized in 
that the yoke (32, 33) comprises a portion (34, 35) which is 
detachable from the rest of the yoke (32, 33) and carries the 
coil (36, 37). 

9. A device according to claim 8, characterized in that the 
yoke (32, 33) defines a cradle arranged to receive the portion 
(34, 35) carrying the coil (36, 37) and allow displacement of 
said portion (34, 35) substantially vertically out of said cradle. 

10. A device according to claim 9, characterized in that the 
yoke (32, 33), in addition to said portion (34, 35) carrying the 
coil (36, 37), comprises two yoke parts (38, 39; 40, 41), ar- 
ranged on opposite sides of this portion (34, 35), forming said 
cradle and each having a surface (46, 47; 48, 49) adapted to 
abut against a respective magnetic core (25, 26; 27, 28). 

11. A device according to any of claims 1-10, characterized in 
that the yoke (32, 33) comprises at least one portion (42-45) 
being detachably connected to the rest of the yoke (32, 33) 
and arranged to be detached for access of parts of the device 
which are arranged vertically under the electromagnetic 
brake. 

12. A device according to claim 11, characterized in that said 
portion (42-45) is a peripherical portion of the yoke (32, 33) 
being pivoted relative to the rest of the yoke (32, 33). 
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13 A yoke for an electromagnetic brake (24) of a device for 
continuous or semi-continuous casting of metals, comprising 
two separate surfaces adapted to detachably abut against 
one magnetic core (25, 26; 27, 28) each of two magnetic 
5 cores (25 26" 27, 28) arranged on one side of a mould (31), 
characterized in that it carries a coil (36, 37) being wound 
around the yoke (32, 33) substantially between said surfaces 
(46, 47; 48, 49). 

0 14 A yoke according to claim 13, characterized in that it is 
elongated, that said surfaces (46, 47; 48. 49) extend suo- 
stantiallv in parallel with its longitudinal direction and that the 
coil (36' 37) is wound transversal to said longitudinal direc- 
tion such that its centre axis is substantially parallel to the 

15 longitudinal direction. 

15 A yoke according to claim 13 or 14, characterized in that it 
comprises a portion (42, 43; 44, 45) which is detachable from 
the rest of the yoke and carries the coil (36, 37). 



20 



25 



16. A yoke according to claim 15, characterized in that it de- 
fines a cradle arranged to receive the portion (34, 35) carry- 
ing the coil (36, 37) and allow displacement of said portion 
(34, 35) substantially vertically out of said cradle. 

17 A yoke according to claim 15 or 16, characterized in that it, 
in addition to the portion (34, 35) carrying the coil (36, 37), 
comprises two yoke parts (38, 39; 40, 41), arranged on oppo- 
site sides of this portion (34, 35), forming said cradle and 
having the surfaces (46, 47; 48, 49) which are adapted to 
abut against a respective magnetic core (25, 26; 27, 28). 

18. A yoke according to any of claims 13-17, characterized in 
that it comprises at least one portion (42, 43; 44, 45) being 
35 detachably connected to the rest of the yoke (32, 33) and ar- 



30 



13 
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ranged to be detached for access of parts of the device which 
are arranged vertically under the electromagnetic brake. 

19. A yoke according to claim 18, characterized in that said 
5 portion (42, 43; 44, 45) is a peripherical portion of the yoke 

(32, 33) which is pivoted relative to the rest of the yoke (32, 
33). 

20. A device for continuous or semi-continuous casting of met- 
10 als, comprising an electromagnetic brake which comprises 

at least two magnetic cores (25, 26; 27, 28), arranged on 

one side of a mould (31) and attached thereto, and 

a yoke (32, 33), which is detachably connected to the two 

15 magnetic cores (25, 26; 27, 28) and interconnects them, 

said yoke (32, 33) carrying at least one coil (36, 37), 
substantially between the two magnetic cores (25, 26; 27, 
28) interconnected by the yoke (32, 33), characterized in 
that the coil (36, 37) is wound around the yoke (32, 33) 

20 such that the centre axis of the coil (36, 37) is substantially 

parallel to one long side (29, 30) of the mould (31), that the 
centre axis of the coil (36, 37) extends substantially perpen- 
dicularly to the casting direction in the mould (31) and that 
the magnetic cores (25, 26; 27. 28) cover substantially the 

25 entire width of the mould (31), except for a centre portion of 

the mould (31 ). 
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5 

ANORDNING FOR KONTINUERLIG ELLER HALVKONTINUERLIG 
GJUTNING AV METALLER 

UPPFINNINGENS OMRADE 

10 

Foreliggande uppfinning avser en anordning for kontinuerlig eller 
halvkontinuerlig gjutning av metaller. Den innefattar i synnerhet 
en elektromagnetisk broms som innefattar atminstone tva mag- 
netkarnor anordnade pa en sida om och fastade vid en kokill, och 
15 ett ok som ar losgorbart forbundet med och forbinder de tva 
magnetkarnorna. 

Elektromagnetiska bromsar innefattar inrattningar for generering 
av ett statiskt, likstromsmatat magnetfalt eller permanentmag- 

20 netmatat eller vaxlande, lagfrekvent pulserande magnetfalt i 
smaltan i en kokill i en anordning for kontinuerlig eller halvkonti- 
nuerlig gjutning av rnetaller. Nar instrommande metall passerar 
faltet, bromsar faltet tappstralens rorelse in i den ovriga smaltan 
och tappstralen splittras sa att dess impuls forsvagas eller upp- 

25 hor. Huvudprinciperna for funktionen och fordelarna med sadana 
elektromagnetiska bromsar ar sedan tidigare vaikanda. 

Upfinniningens omrade inbegriper i synnerhet anordningar for 
gjutning av "slabs", dar kokillen har ett rektangulart tvarsnitt och 
30 motsatta par av magnetkarnor ar anordnade utmed kokillens 
motsatta langsidor och forbundna med var sitt ok. 

UPPFINNINGENS BAKGRUND OCH TIDIGARE TEKNIK 

35 Enligt tidigare teknik ar det kant att anordna elektromagnetiska 
bromsar av det inledningsvis definierade slaget, hos vilka varje 
magnetkarna ar uppdelad i en framre del som ar permanent an- 
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magnetkarna ar uppdelad i en framre del som ar permanent an- 
ordnad vid kokillen och en bakre del som ar losgorbart forbunden 
med den framre delen. Varje bakre karndel bar en spole och var 
och en av spolarna ar lindad vasentligen parallellt med kokillvag- 
5 gen kring den bakre magnetkarndelen. Magnetkarnans framre del 
kan ha formen av en platta eller liknande som innefattar ett mag- 
netiskt material och ar permanent forbunden med kokillen. Den 
bakre delen uppvisar en yta for anliggning mot den framre delen 
som har en area och en geometri som ar anpassad till arean och 
10 geometrin hos den framre delen som i sin tur ar beroende av 
bland annat av kokillens storlek. 

En nackdel hos anordningar enligt tidigare teknik ar att de fordrar 
individuell anpassning av den magnetkarndel som spolarna ar 
15 lindade kring for olika kokiller av olika storlek och formen och 
storleken pa de magnetkarnor som anvands skiljer sig fran fall till 
fall. 

Magnetkarnor enligt tidigare teknik tar dessutom upp relativt stort 
20 utrymme i en riktning vinkelratt ut fran kokillvaggen. 

SYFTET MED UPPFINNINGEN 

Ett syfte med den foreliggande uppfinningen ar att tillhandahalla 
25 en anordning for kontinuerlig eller halvkontinuerlig gjutning av 
metaller scm innefattar en elektromagnetisk broms som ar utfor- 
mad sa att den enkelt kan anpassas till olika kokillstorlekar. Oket 
och magnetkarnorna skall dessutom vara anordnade pa ett sa- 
dant satt att en kompakt broms, som skjuter ut sa litet som mdj- 
30 ligt fran kokillvaggen, uppnas, for att mojliggora atkomst av un- 
der bromsen belagna anordningar, till exempel lyftanordningar. 

Atminstone en del av oket skall dessutom vara enkelt att montera 
och demontera fran de vid kokillen anordnade magnetkarnorna. 

35 
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SAM MAN F ATTN I NG AV UPPFINNINGEN 

Syftet med uppfinningen uppnas med hjalp av en anordning av 
det inledningsvis definierade slaget, vilken ar kannetecknad av 
5 att oket bar en spole och att spolen ar lindad kring oket vasentli- 
gen mellan de bagge magnetkarnor som oket forbinder. Placer- 
ingen av spolen pa oket resulterar i att nagra magnetkarndelar 
inte behover bara nagon spole och vara begransade av spolen 
pa samma satt som hos anordningar enligt tidigare teknik. De 
10 kan enkelt forlangas eller avkortas i okets langdriktning, det vill 
saga utmed kokillens bredd. 

Kokillen ar foretradesvis rektangular tvars gjutriktningen och har 
tva motsatta langsidor, utmed en av vilka oket stracker sig va- 

15 sentligen parallellt, och spolen ar foretradesvis lindad kring oket 
sa att spolens centrumaxel ar vasentligen parallell med namnda 
langsida och stracker sig vinkeltratt mot gjutriktningen i kokillen. 
Ett sadant anordnande ar fordeiaktigt ur utrymmessynpunkt och 
medfor dessutom att spolen, eller den del av oket som spolen ar 

20 lindad kring, kan goras enkelt atkomlig och utbytbar men kan 
aven ge tilltrade till under bromsen placerade anordningar, till 
exempel lyftanordningar. Foretradesvis ar magnetkarnorna an- 
ordnade med ett mellanrum mellan sig, varvid spolen ar positio- 
nerad vasentligen mitt for namnda mellanrum. Spolen kan med 

25 fordel til iatas skjuta in i namnda mellanrum i syfte att spara ut- 
rymme. 

Enligt ett foredraget utforande av anordningen innefattar oket ett 
fran resten av oket losgorbart anordnat parti, vilket parti bar 

30 spolen. Foretradesvis innefattar oket tva pa motsatta sidor om 
namnda parti anordnade okdelar, vilka bildar en vagga som 
namnda okparti kan vila i och vilka uppvisar var sin yta som ar 
agnad att anligga mot en respektive magnetkarna. Den vagga 
som namnda okdelar definierar ar foretradesvis inrattad att til lata 

35 en forskjutning av det spolbarande partiet vasentligen vertikalt ur 
namnda vagga i syfte att underlatta utbyte och underhall av spo- 
len eller delar av anordningen som ar lokaliserade vertikalt under 
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spolen och som annars skulle vara svara att komma at. De ok- 
delar som ar anordnade pa motsatta sidor om det spolbarande 
okpartiet kan enkelt anpassas till olika kokillbredder. eller narma- 
re bestamt magnetkarnbredder, genom anpassning av deras 
5 langd. 

Ett ytterligare syfte med uppfinningen ar att tillhandahalla ett ok 
som ar sa konstruerat att den elektromagnetiska bromsen enkelt 
kan anpassas till olika kokillbredder utan att den eller de spolar 
10 som ar anordnade pa bromsen utgor nagot betydande hinder for 
en sadan anpassning. Oket skall dessutom vara utfcrmat eniigt 
en princip som gynnar en foga utrymmeskravande konstruktion 
av den elektromagnetiska broms som oket bildar en del av. 

15 Detta syfte uppnas medelst ett ok eniigt ingressen till patentkra- 
vet 13, vilket ar kannetecknat av att det bar en spole som ar lin- 
dad kring oket vasentligen mellan namnda ytor. Namnda ytor ar 
tva atskilda ytor hos oket som ar agnade att losgorbart anligga 
mot var sin magnetkarna hos tva vid en kokill anordnade mag- 

20 netkarnor. Oket ar for ovrigt foretradesvis anordnat och utformat 
pa det vis som beskrivits ovan med hanvisning till den uppfin- 
ningsenliga anordningen. 

Ytterligare fordelar med och sardrag hos anordningen och oket 
25 eniigt uppfinningen kommer att framga av den foljande beskriv- 
ningen samt av de bifogade patentkraven. 

KORT BESKRIVNING AV RITNINGARNA 

30 Ett foredraget utforingsexempel av anordningen eniigt uppfin- 
ningen skall harefter i exemplifierande syfte beskrivas mer i de- 
talj med hanvisning till den bifogade ritningen, pa vilken: 

fig. 1 ar en schematisk vy ovanifran av en anordning eniigt tidi- 
35 gare teknik, 

fig. 2 ar en schematisk, skuren vy ovanifran av anordningen 
eniigt uppfinningen, 
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fig. 3 ar en schematisk, skuren vy enligt Ill-Ill i fig. 2, och 
fig. 4 ar en schematisk, skuren vy enligt IV-IV i fig. 2. 

DETALJERAD BESKRIVNING AV ETT FOREDRAGET UT- 
5 FORINGSEXEMPEL 

Fig. 1 visar en anordning enligt tidigare teknik for kontinuerlig 
eller halvkontinuerlig gjutning av metaller, varvid anordningen 
innefattar en elektromagnetisk broms 1. Anordningen innefattar 

10 dessutom en kopparkokill 2 av i sig kant slag pa motsatta sidor 
om vilken den elektromagnetiska bromsen 1 ar anordnad. Den 
elektromagnetiska bromsen 1 innefattar ett antal magnetkarnor 3, 
4, 5, 6 som ar forbundna med kokillvaggen. Magnetkarnorna 3-6 
ar anordnade parvis pa motsatta sidor om kokillen utmed dennas 

15 langsidor 7, 8 och tacker vasentligen hela kokillens bredd forut- 
om ett centrumparti av kokillen. Varje magnetkarnpars magnet- 
karnor 3, 4 respektive 5, 6 ar forbundna medelst ett ok 9, 10. 

Magnetkarnorna 3, 4 respektive 5, 6 ar insvetsade i fonster i s.k. 
20 backup-plattor 11, 12 som ar gjorda av rostfritt stal och bildar 
stodvaggar at kokillens kopparplatar. 

Varje magnetkarna 3-6 innefattar en magnetkarndel 14-17 som 
bar en spole 18-21. De spolbarande magnetkarndelarna 14-17 ar 

25 foretradesvis losgorbart forbundna med framre magnetkarndelar, 
vilka ar insvetsade i fonstren i backup-plattorna 11, 12. Oken 9, 
10 ar losgorbart forbundna, till exempel fastbultade, vid magnet- 
karnorna 3, 4 respektive 5, 6. Spolarna 18, 19, 20, 21 ar lindade 
vasentligen parallellt med kokillvaggen runt de bakre magnet- 

30 karndelarna 14, 15 respektive 16, 17. 

Da en strom leds genom spolarna 18, 19, 20 ,21 erhalls ett mag- 
netfalt med en riktning som ar antydd genom pilarna i fig. 1. 

35 Fig. 2-4 visar ett utforingsexempel av anordningen enligt uppfin- 
ningen, vilken visar en forbattrad vidareutveckling av anordning- 
en enligt fig. 1. Liksom hos anordningen enligt fig. 1 innefattar 
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anordningen enligt uppfinningen en elektromagnetisk broms 24, 
vilken innefattar tva par magnetkarnor 25, 26 respektive 27, 28 
anordnade utmed motsatta langsidovaggar 29, 30 hos en koppar- 
kokill 31 av i sig kant slag. Magnetkarnorna 25-28 ar anordnade 
5 pa motsvarande satt som i fig. 1 och har som uppgift att bidra till 
en generering av ett magnetfalt likt det som beskrivits for anord- 
ningen enligt fig. 1. Emellertid ar inte magnetkarnorna uppdelade 
i framre och bakre delar, dar de bakre delarna bar spolar, sasom 
fallet ar i fig. 1 . 

10 

Varje magnetkarnpars magnetkarnor 25, 26 respektive 27, 28 ar 
forbundna medelst ett ok 32, 33. Varje ok 32, 33 innefattar ett 
parti 34, 35, pa vilket en spole 36, 37 ar lindad, varvid varje sa- 
dant parti ar positionerat vasentligen mitt for ett mellanrum mel- 
15 Ian de tva magnetkarnor 25, 26 respektive 27, 28 som oken 36, 
37 forbinder. Oken ar losgorbart forbundna med magnetkarnorna. 

Pa motsatta sidor om det spolbarande partiet 34, 35 innefattar 
oken 32, 33 tva ytterligare delar 38, 39 respektive 40, 41, vilka 

20 bildar en vagga at det spolbarande partiet 34, 35 och vilka uppvi- 
sar ytor 46-49 for anliggning mot de respektive magnetkarnorna 
25-28. De spolbarande partierna 34, 35 ar losgorbart fastade, har 
ovanifran bultade, mot de ytterligare delarna 38, 39 respektive 
40, 41. Den vagga som de ytterligare delarna 38, 39 och 40, 41 

25 definierar ar sadan att den ti I later forskjutning av de spolbarande 
partierna 34, 35 vasentligen vertikalt uppat. Pa sa vis kan spo- 
larna 36, 37 enkelt demonteras och bytas ut om sa fordras. De 
spolbarande partierna 34, 35 kan ha formen av en cirkular eller 
fyrkantig stang av magnetiskt material, kring vilken spolarna 36, 

30 37 ar lindade. 

Oken 32, 33 innefattar dessutom ett antal svangbart anordnade 
partier 42-45, vilka har ar anordnade att svangas vasentligen ho- 
risontelit for att mojliggora atkomst av delar hos anordningen 
35 som ar belagna under den elektromagnetiska bromsen 24 och 
kan behova kommas at for utbyte och underhall. De svangbart 
anordnade delarna 42-45 bildar del av de ovan beskrivna delarna 
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38-41 som ar anordnade pa motsatta sidor om och forbundna 
med de spolbarande partierna 34, 35. 

Typiska delar som ingar in anordningen och som ar belagna un- 
5 der den elektromagnetiska bromsen 24 och maste goras atkomli- 
ga ar till exempel lyftanordningar for lyftning av kokillen med un- 
derliggande segment, och delar som fordrar utbyte och underhall, 
till exempel rullar som anvands for styrning av den metallstrang 
som kontinuerligt gjuts medelst anordningen. 

10 

Oken 32, 33 skulle kunna innefatta ytterligare delar elier partier, 
men den foreslagna losningen ar tillracklig for att mojliggora en 
snabb och enkel anpassning av okstorleken till olika kokillbred- 
der, det vill saga magnetkarnbredder. Lampligtvis har de spolba- 
15 rande partierna 34, 35 en standardstorlek och anpassas langden 
hos de ytterligare delarna 38-41 med hansyn till kokillbred- 
den/magnetkarn bred den. 

Det skall inses att den uppfinningsenliga anordningen normalt 
20 innefattar ett stort antal ytterligare komponenter som emellertid 
av tydlighetsskal inte visats i de bifogade ritningarna. Exempel 
pa sadana komponenter ar kylslingor anordnade kring kokillen, 
liksom olika komponenter som ar anordnade runt omkring den 
elektromagnetiska bromsen och som begransar det utrymme som 
25 den elektromagnetiska bromsen kan tillatas uppta. En tanke med 
uppfinningen ar att ok av det uppfinningsenliga slaget skall kun- 
na levereras till och monteras pa redan befintliga anordningar for 
kontinuerlig eller halvkontinuerlig gjutning av metaller utan att 
nagon komplicerad anpassning av bromsen som oket bildar del 
30 av fordras vid varje enskilt tillfalle. 

Oken 32, 33 har foretradesvis formen av stanger eller plattor. De 
spolbarande partierna 34, 35 kan levereras separat till en anvan- 
dare av en anordning for kontinuerlig eller halvkontinuerlig gjut- 
35 ning av metaller, som sedan sjalv enkelt utifran ett lampligt 
stangmaterial kapar och formar de ytterligare delarna 38-41. 



8 



PCT/SE00/01598 
22.08.2000 



Oken 32, 33, magnetkarnorna 25-28 och spolarna 36, 37 ar in- 
rattade att generera ett statiskt, likstromsmatat magnetfalt eller 
permanentmagnetmatat eller vaxlande, lagfrekvent pulserande 
magnetfalt i smaltan i anordningens kokill. 

5 

Ett flertal varianter och alternativa utforanden av den uppfin- 
ningsenliga anordningen kommer naturligtvis att vara uppenbara 
for en fackman inomomradet utan att denne darvid frangar upp- 
finningens ram, sasom denna ar definierade i de bifogade kraven 
10 med stod av beskrivningen och ritningarna. 

Exemnelvis kar. de yiterligare, sidobelagna okdelarna 38-41 lika 
val betraktas som bakre magnetkarndelar som ar losgorbart for- 
bundna med de framre magnetkarndelar, har karnorna 25-28, 
15 som ar permanent fastade vid kokillen. Det ar dock viktigt att 
notera at forekommande spolar 36, 37 enbart ar monterade pa 
okdelar, vilkas storlek och form , atminstone over det tvarsnitt 
dar spolen ar anordnad, ar vasentligen oberoende av kokillstor- 
leken och magnetkarnornas area mot kokillens kopparvagg. 

20 

Ok och magnetkarnor ar samtliga gjorda av ett magnetiskt mate- 
rial, foretradesvis jam. 
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Patentkrav 

1. Anordning for kontinuerlig eller halvkontinuerlig gjutning av 
metaller, innefattande en elektromagnetisk brorns som innefattar 

5 - atminstone tva magnetkarnor (25, 26; 27, 28), anordnade pa 
en sida om och fastade vid en kokill (31), och 

ett ok (32, 33), som ar losgorbart forbundet med och forbin- 
der de tva magnetkarnorna (25, 26; 27, 28), kannetecknad av att 
namnda ok (32, 33) bar atminstone en spole (36, 37), vasentligen 
10 mellan de bagge magnetkarnor (25, 26; 27, 28) som oket (32, 33) 
forbinder. 

2. Anordning enligt krav 1, kannetecknad av att kokillen (31) ar 
rektangular tvars gjutriktningen och har tva motsatta langsidor 

15 (29, 30), utmed en av vilka oket (32, 33) stracker sig vasentligen 
parallellt och att spolen (36, 37) ar lindad kring oket (32, 33) sa 
att spolens (36, 37) centrumaxel ar vasentligen parallel! med 
namnda langsida (29, 30). 

20 3. Anordning enligt krav 2, kannetecknad av att spolens (36, 
37) centrumaxel stracker sig vasentligen vinkelratt mot gjutrikt- 
ningen i kokillen (31 ). 

4. Anordning enligt nagot av kraven 1-3, kannetecknad av att 
25 magnetkarnorna (25, 26, 27, 28) ar permanent fast forbundna 

med kokillen (31 ). 

5. Anordning enligt nagot av kraven 1-4, kannetecknad av att 
magnetkarnorna (25-28) ar anordnade med ett mellanrum mellan 

30 sig och att spolen (36, 37) ar positionerad vasentligen mitt for 
namnda mellanrum. 

6. Anordning enligt nagot av kraven 1-5, kannetecknad av att 
oket (32, 33) vasentligen definierar en stang eller platta, och att 

35 spolen (36, 37) ar lindad kring ett centrumparti (34, 35) hos 
stangen eller plattan. 
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7. Anordning enligt nagot av kraven 1-6, kannetecknad av att 
magnetkarnorna (25, 26; 27, 28) tacker vasentligen hela kokil- 
lens (31) bredd, forutom ett centrumparti av kokillen (31). 

5 8. Anordning enligt nagot av kraven 1-7, kannetecknad av att 
oket (32, 33) innefattar ett fran resten av oket (32, 33) losgorbart 
anordnat parti (34, 35), vilket parti (34, 35) bar spolen (36, 37). 

9. Anordning enligt krav 8, kannetecknad av att oket (32, 33) 
10 definierar en vagga inrattad att mottaga det parti (34, 35) som 

bar spolen (36, 37) och tillata forskjutning av namnda parti (34, 
35) vasentligen vertikalt ur namnda vagga. 

10. Anordning enligt krav 9, kannetecknad av att oket (32, 33), 
15 forutom namnda parti (34, 35) som bar spolen (36, 37), innefattar 

tva pa motsatta sidor om detta parti (34, 35) anordnade okdelar 
(38, 39; 40, 41), vilka bildar namnda vagga och uppvisar var sin 
yta (46, 47; 48, 49) som ar agnad att anligga mot en respektive 
magnetkarna (25, 26; 27, 28). 

20 

11. Anordning enligt nagot av kraven 1-10, kannetecknad av att 
oket (32, 33) innefattar atminstone ett parti (42-45) som ar los- 
gorbart forbundet med resten av oket (32, 33) och inrattat att 
losgoras for atkomst av delar hos anordningen som ar anordnade 

25 vertikalt under den elektromagnetiska bromsen. 

12. Anordning enligt krav 11, kannetecknad av att namnda parti 
(42-45) ar ett periferiparti hos oket (32, 33) som ar svangbart an- 
ordnad relativt resten av oket (32, 33). 

30 

13. Ok till en elektromagnetisk broms (24) hos en anordning for 
kontinuerlig eller halvkontinuerlig gjutning av metaller, innefat- 
tande tva atskilda ytor agnade att losgorbart anligga mot var sin 
magnetkarna (25, 26; 27, 28) hos tva pa en sida av en kokill (31) 

35 anordnade magnetkarnor (25, 26; 27, 28), kannetecknat av att 
det bar en spole (36, 37) som ar lindad kring oket (32, 33) va- 
sentligen mellan namnda ytor (46, 47; 48, 49). 
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14. Ok enligt krav 13, kannetecknat av att det ar langstrackt, att 
namnda ytor (46, 47; 48, 49) utbreder sig vasentligen parallellt 
med dess langdriktning och att spolen (36, 37) ar lindad tvars 

5 namnda langdriktning sa att dess centrumaxel ar vasentligen pa- 
rallell med langdriktningen. 

15. Ok enligt krav 13 eller 14, kannetecknat av att det innefattar 
ett fran resten av oket losgorbart anordnat parti (42, 43; 44, 45), 

10 vilket parti bar spolen (36, 37). 

16. Ok enligt krav 15, kannetecknat av att det definierar en vag- 
ga inrattad att mottaga det parti (34, 35) som bar spolen (36, 37) 
och tillata forskjutning av namnda parti (34, 35) vasentligen ver- 

15 tikalt ur namnda vagga. 

17. Ok enligt krav 15, eller 16, kannetecknat av att det, forutom 
det parti (34, 35) som bar spolen (36, 37), innefattar tva pa mot- 
satta sidor om detta parti (34, 35) anordnade okdelar (38, 39; 40, 

20 41), vilka bildar namnda vagga och uppvisar de ytor (46, 47; 48, 
49) som ar agnade att anligga mot en respektive magnetkarna 
(25, 26; 27, 28). 

18. Ok enligt nagot av kraven 13-17, kannetecknat av att det in- 
25 nefattar atminstone ett parti (42, 43; 44, 45) som ar losgorbart 

forbundet med resten av oket (32, 33) och inrattat att losgoras 
for atkomst av delar hos anordningen som ar anordnade vertikalt 
under den elektromagnetiska bromsen. 

30 19. Ok enligt krav 18, kannetecknat av att namnda parti (42, 43; 
44, 45) ar ett periferiparti hos oket (32, 33) som ar svangbart an- 
ordnat relativt resten av oket (32, 33). 



# 
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Sammandrag 

En anordning for kontinuerlig eller halvkontinuerlig gjutning av 
metaller innefattar en elektromagnetisk broms som innefattar at- 
5 minstone tva magnetkarnor (25, 26; 27, 28), anordnade pa en 
sida om och fastade vid en kokill (31), och ett ok (32, 33) som ar 
losgorbart forbundet med och forbinder de tva magnetkarnorna 
(25, 26; 27, 28). Oket (32, 33) bar atminstone en spole (36, 37). 
Spolen (36, 37) ar lindad kring oket (32, 33) vasentligen mellan 
10 de bagge magnetkarnor (25, 26; 27, 28) som oket (32, 33) for- 
binder. Oket (32, 33) uppvisar tva atskilda ytor (46, 47; 48, 49) 
som ar agnade att losgorbart anligga mot var sin magnetkarna 
(25, 26; 27, 28), och spolen (36, 37) ar lindad kring oket (32, 33) 
vasentligen mellan namnda ytor (46, 47; 48, 49). 

15 

(Fig. 2) 



20 
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